Dexmedetomidine decreases cerebral blood flow velocity in humans.
This study was designed to determine the effects of dexmedetomidine on CBF velocity as measured by transcranial Doppler sonography in human volunteers. Dexmedetomidine, a potent alpha-2 adrenergic agonist, was administered by computer-driven infusion pump to six male volunteers. Serial measurements of middle cerebral artery blood flow velocity at four steady-state plasma concentrations of dexmedetomidine were made with a 2-MHz transcranial Doppler transducer via the temporal window. The targeted plasma concentrations were 0.49, 0.65, 0.81, and 0.97 ng/ml. These represent 60, 80, 100, and 120%, respectively, of the mean peak concentration following the intramuscular administration of 2 micrograms/kg of dexmedetomidine. Subjects experienced a significant degree of sedation at the highest infusion rates. Mean CBF velocity decreased with each increase in plasma concentration of dexmedetomidine and then began to return to basal levels after termination of the infusion. A trend toward an increase in the pulsatility index at the higher levels of dexmedetomidine suggests that the observed decrement in CBF velocity was due to an increase in cerebral vascular resistance. Upon initiation of the drug infusion, mean arterial pressure decreased from approximately 95 mm Hg to 78 mm Hg. There were no further decreases in arterial pressure with subsequent increases in plasma concentrations of dexmedetomidine. Arterial carbon dioxide tension increased to a maximum of 45 mm Hg during the drug infusion, but this increase from baseline was not statistically significant. These studies are in agreement with previous animal studies which demonstrate a decrease in CBF after administration of dexmedetomidine.